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NOTES FROM THE WEATHER BUREAU LIBRARY.

Roma. anno 66.

By C. FrrzaucH TALMAN, Junior Professor, in charge of Library.
NEW WAYS OF STUDYING CLIMATE.

There has recently heen founded at Davos, the well-
known altitude resort in-the Swisa Alps, a private obser-
vatory that has set a new pace in the study and measure-
ment of climate. This institution differs widely in its
aims and equipment from every other observatory in the
world, and an account.of it should be of interest not only
to the meteorologist and the climatologist but also to
everyone who is concerned with any of the manifold
applications of climatology, as the botanist, the zoologist,
and the agriculturist. Fspecially, since the climate of
Davos is renowned for its geneﬁcial effects on consump-
tives, should the work of the new observatory interest
the medical man.

At Davos, as at all other important health resorts,
ordinary meteorological observations have been regularly
made and their results have frequently been discussed
from the medical point of view. A station of the federal
meteorological service has existed at Davos since 1867,
and is one of the best equipped in Switzerland. The
observations are taken by officials of the Kurverein, and
the results are posted daily outside the Kurverein build-
ing. Thus an instructive comparison may be made here
between the methods of the old and the new climatology,
as exemplified, respectively, in the official meteorological
station and the newly founded private observatory.

The existence of the latter was made known to the world
at large in the year 1911, when its owner, Dr. C. Dorno,
published a voluminous account of his observations made
during the three years 1908-1910.! Obliged for family

1C, Dorno, “Studie iiber Licht und Luft des Hochgebirges,” Braunschweig, 1011,
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reasons to live at Davos, Dr. Dorno set himself the task
of studying the previously neglected factorsin its climate.
Ordinary meteorological measurements formed but a minor
part of the program. His observations related to two
principal subjects, viz (1) radiation, and (2) atmospheric
electricity.

Measurements of the total solar radiation are no
novelty. Formerly they were made with the now dis-
credited black-bulb thermometer, and at present they
are made at a comparatively small number of observa-
tories with several forms of pyrheliometer. It is well
known, however, that the various components of solar
radiation--i. e., radiation of various wave-lengths—exer-
cise quite different climatic effects, and, moreover,
undergo different degrees of absorption in the earth’s at-
mosphere. The most refined and detailed measurements
in different parts of the spectrum are those made with
the bolometer, but there are several less costly and
elaborate instruments—none of them in general use by
meteorologists—for studying particular regions of the
spectrum. Dorno finds 1t convenient to measure sepa-
rately (1) thermal radiation, (2) luminous radiation, (3)
blue-violet and ultra-violet radiation. For (1) he uses a
Michelson actinometer, checked by an Angstrom pyrhe-
liometer; for (2) Weber's photometer; and for (3) the
Weber-Koenig photographic apparatus for the blue-
violet, or photographically effective rays, and the Elster-
Geitel zinc-globe photometer for the ultra-violet. The
latter instrument depends upon the discharge by ultra-
violet light of a negatively electrified body—the ‘‘ Hall-
wachs effect.” Finally Dorno has himself devised an
ingenious instrument for making a continuous photo-
graphic record of the length of the ultra-violet spectrum,
1. e., the value of the shortest wave-length that penetrates
the atmosphere from the sun. This varies from day to
day and from hour to hour.

ft will be impossible within the limits of the present
note to record all the interesting results attained through
Dorno’s novel and versatile observations, but we may

ause here for a moment to mention a few things that he
Ka,s found out, as a result of the measurements above
mentioned, about the true inwardness of the famous
Davos sunshine. This important therapeutic element
varies greatly in quality with the season. The winter
sun has great heat for the season, but very little ultra-
violet radiation. The spring sun has the greatest heat,
with slightly enhanced ultra-violet. The summer sun
has great heat and the strongest ultra-violet. The
autumn sun has great heat and but slightly diminished
ultra-violet. Thus there is a very marked difference
between spring and autumn at Davos as to the intensity
of the ultra-violet radiation, a fact of much therapeutic
importance. In commenting on Dorno’s results Dr.
Gockel has recently suggested that we have here an
explanation of the so-called ‘‘glacier-burn,” experienced
by the invalids at Davos only in summer—it is probably
due to the intense ultra-violet radiation. Dorno also
finds that the heat of the sunshine at Davos varies quite
regularly with the sun’s angular altitude; that its lumi-
nosity varies somewhat with season and other conditions;
that its photographic intensity (blue-violet) is still more
influenced by atmospheric conditions, and bears com-
paratively little relation to the sun’s altitude; and, la,st-lfr,
that the ultra-violet radiation undergoes a hundredfold
more variation than the heat, and, as stated above, varies
greatly with the season; so that a single day in summer
may give as much as a whole month in winter. The
aﬁplications of such facts must be left to the biologist, the
physiologist, the therapeutist; they can hardly fail to be
of great value.
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We can only briefly mention some of the other lines
of investigation carried on at this unique observatory.
Dorno’s book on the subject is a mine of information and
especially of suggestion, from which each reader will pick
out the facts that bear upon his own particular sphere of
Interest.

As to radiation, the direct rays of the sun are only
part of the problem. The combined radiation of sun and
sky is measured at Davos, especially as to luminous and
photographic intensity. In this connection several inter-
esting facts have been brought to light; e. g., the com-
paratively small luminous but great photographic inten-
sity of the diffuse blue light of the sky. Studies are also
made of the color-composition of the light (red and green).
Finally, the effects of different degrees of cloudiness are
measured. All these observations are carried out with
apparatus devised by Prof. Weber of Kiel. Nocturnal
radiation from the earth is measured with A. K. Ang-
strom’s ‘‘tulip”’ apparatus.

The observations in atmospheric electricity include
measurements of potential gradient, conductivity, the
earth-air current (deduced from the two preceding), dissi- -
pation, and induced radioactivity, according to methods
developed in very recent times, but presenting no novel
features to persons familiar with contemporary (mainly
German) literature on this subject. Benndorf eiectro-
meters are used, wherever appropriate, to secure con-
tinuous registration. Dorno draws from his observa-
tions various conclusions as to the relations of electric
phenomena to the therapeutic features of the Davos cli-
mate—e. g., the relation between electric conductivity
and the purity of the air; the stimulating effect of the
earth-air current; and the probable physiological influ-
ence of the greatly increased conductivity observed during
a foehn wind—for the details of which the reader must
consult his work above cited.? .

Several subsidiary lines of work that we have not space
to mention are carried on at the observatory. A list of
its instrumental equipment reads like the catalogue of a
meteorological museum, including some forms of appa-
ratus that are not familiar even by name to most meteor-
ologists—such as Frankenh#user’s homceotherm, for meas-
uring the cooling effect of the atmosphere; Wolpert’s
carbacidometer, for determining the amount of carbon
dioxide; and the Engler-Sieveking fontactoscope, for
measuring the radioactivity of springs.

From the Zeitschrift fiir Balneologie for April 15, 1914,
page 54, we learn that Institutions more or less analogous
to Dorno's observatory are to be established under official
auspices at Kolberg, a seashore resort on the Baltie, and
at Oberhof in the Thuringian Forest, which is intermediate
in altitude between Davos and Kolberg. This is part
of a program which contemplates elaborate physical,
meteorological, physiological, and psychologicalp investi-
gations of climate at a large number of German health
resorts, to be carried out under the direction of Drs. Hell-
mann, Zuntz, and His.

In all this we have a signal recognition of the in-
adequacy of the existing data of meteorology for many,
if not most, of the purposes of medical climatology.

‘‘STRAYS’’ IN RADIOTELEGRAPHY.

A condition of the ether characterized by the occur-
rence of erratic signals in wireless telegraphic receivers
due to natural electric waves is perhaps best known to
American operators under the name of ‘‘static.” These

t The medical reader should also consult Dorno's ** Vorschlige zum systematischen
Stugligm des Licht- und Luftklimas,” in Zeitschrift fiir Balneologie, May 15 and June
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waves, or their effects, have been variously known as
‘‘strays,” ‘‘statics,” ‘‘atmospherics,” and ‘‘X’s.” In
France they are often called ‘parasites.”

This subject is of meteorological interest for the reason,
among others, that ‘‘strays’ are ¥roduce(_1 by lightning
discharges, and furnish a means of observing the occur-
rence and movements of distant thunderstorms. Thus
we have several forms of thunderstorm-recorders, some of
which (‘‘ceraunographs’’) inscribe an automatic record,
thl_e others (“ceraunpphonesf’) are fitted with telephone
receivers for producing audible signals. Most of the
existing literature on thunderstorm-recorders conveys
the impression that all of these natural signals are due to
lightning, either near or distant, but the trend of opinion
among special students of this subject is now toward the
belief that ‘‘strays’ are of various origin, in part extra-
terrestrial. . ) .

Perhaps the most active student of these phenomena is
Dr. W. Eccles who, in collaboration with H. M. Airey,

. : - P
published an important paper on the subject, ‘‘Note on
the Electrical Waves Occurring in Nature,” in the pro-
ceedings of the Royal Society, series A, volume 85, 1911,
pages 148-150. Recently the British association has ap-

ointed a committee, of which Dr. Eccles is secretary, to
Investigate these and other obscure phenomena connected
with radiotelegraphy. ]

In the Yearbook of Wireless Telegraphy and Te-
lephony (London) for 1914, Dr. Eccles ublls:hes an
account of the investigations undertaken by this com-
mittee and specimens of the observation forms which
have been distributed to wireless operators throughout
the world who are cooperating in the work of the com-
mittee. In the United States observations are being
made by the Signal Corps of the Army and also at cer-
tain universities. The following quotation from Dr.
Eccles’s paper represents the existing state of knowledge
in regard to ‘‘strays’’:

These natural electric waves cause erratic and troublesome noises
in the telephone receivers of a wireless telegraph station or cause
erratic and confusing marks on the tape of a coherer and inker set,
They are only too familiar to everybody who has worn the phones of
a wireless operator for even a brief interval. For brevity they were
christened “strays’’ or “X’s” in the years 1897. 1508, and 1899 in
England and were later given the name “ atmospherics’’ in the United
States.  Another and more recent Americanism is *static.”’ The best
name appears to the writer to be “strays,” for the ward exactly de-
scribes their vagrant nature and does not commit one to any opinion
as regards their origin. The much-used word “atmospheric’’ suggests
that they are wholly due to discharges of atmospheric electricity. and
no doubt the word *static’’ is intended to cecnvey the same idea.
“ Atmospherics’’ is. besides, a dreadfully lon¢ word to have to write
often. From the point of view of brevity “X’s" is the best term, hut
it is not quite accurate. On the whole, from the point of view of
priority, of accuracy, of freedom from ambiguity, and of the ahsence
of bias—not to mention reasonable brevity—the writer favors the term
“stray’’ as the best short term for a natural electric wave train, with
“X? as a good variant. The latter term may be held to include, as
“sgtray’’ does not, the noises caused by discharges of local atmospheric
electricity down the antenna.

Now, to the scientific mind, the chief claim of strays to promptness
of attention is that nobody knows completely what they are or whence
they come. The study of strays was begun by Poll)oﬁ' shortly before
the rise of practical wireless telegraphy. In 1595 Popoff made use of
a long vertical conductor (such as a lightning rod) in combination with
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a coherer in order to follow the motions ¢f lightning storms across the
country. A filings coherer was used, and was automatically tapped
back after rezistering the effect of each lightning stroke. " In 1898
Boggio Lera improved on Popoff's apparatus as regards sensitiveness
and arranged that feeble and strong disturbances should be recorded
separately. His experiments with this a;l) aratus in 1899 showed that
the approach of electrical storms was hera ged by frequent operation of
the apparatus several hours in advance of their arrival in tlll)e locality
of the observing station and showed also that every visible flash oper-
ated the apparatus infallibly. These resulte were confirmed in 1900
by Tcmmasina, using his carbon autodecoherer. In 1901 Fenyi
showed that the thunderstorms occurring within 100 kilomeiers of his
station at Kalocsa, Hungary. were all recorded by his coherers. Finally,
Turpain, in 1903, made a long series of observations which proved the
possibility of utilizing radiotelegraphic apparatus in the forecasting of
thunder weather for hours and even days in advance.

But even when there iz no thunder weather recorded over the whole
continent of Europe and the adjacent seas, X's may be received almost

erpetually by a receiving antenna adjusted to a great wave length.

his i3 quite a distinct matter from the X’s due to local atmospheric
clectricity utilizing the antenna as a li%)htnir\g rod and different again
from the hum or sizzle or fizz caused by a white squall at sea or by
glow discharge to high peaks. These perpetual strays are character-
ized by the fact that they are heavier and more frequent, in general,
the longer the wave to which the receiving antenna is adjusted, so far
as has been tried up to the present. It is natural but it is not scientific
to jump to the conclusion that these strays are all due to lightning
strokes occurring probably at great distances somewhere on the earth’s
surface, or pussibly in the free atmosphere between one bank of ionized
air and another. This, however, ignores the possibility that the source
of the strays may be far outside the earth. There is nothing unreason-
able in supposing that the sun, let us say, may send us occasional electric
waves. Fer example, in the colossal movements of matter associated
with the fcrmation of a solar prominence—movements that appear to
take place with enormous velocities—electric discharges may he brought
about of magnitude far transcending anything that can happen on the
earth, These would give rise to electric waves which might reach
the earth in Ferce tible intensity and constitute a proportion ot our
strays. On the other hand. we must not forget that we on the earth’s
surface may be protected by cur ionized atmosphere from these extra-
terrestrial waves. It is just such problems as these that the British
Association Committee has set itsel? to inquire into.

The writer further explains that three kinds of strays
are commonly heard during the telephonic reception of
signals. One is a more or less prolonged rattling or
grinding noise (‘‘grinders”); another kind consists of
sharp isolated knocks (‘‘clicks’”); and a third consists
of a buzzing or frying noise (‘‘hum” or ‘‘sizzle”), and
is often heard during a white squall. A period of unu-
sually loud or numerous strays is known as an ““ X’ storm.
In the scheme of codperative observations, since the
character and number of strays received differ greatly
with the wave length to which the receiving apparatus
is adjusted, observations are requested especially on two
wave lengths, viz, about 600 meters and about 2,000
meters, while observers possessing the necessary appa-
ratus are requested to a.d(rrec.ords made with about 5,000
meters wave length. Observations are especially desired
at 11 a. m. and 11 p. m., Greenwich mean time, as simul-
taneous observations in various parts of the world will
indicate whether particular cases of strays may be of
world-wide or widespread occurrence, pointing to a cosmical
origin. Observations are also desired about the transi-
tion time between daylight and darkness. The forms
furnished to observers call for information regarding
various concomitant meteorological phenomena, such as
the kind of clouds, wind, barometer, temperature, etc.



